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Election/Restrictions 



1 . Applicant's election without traverse of Group I, claims 1-43, in the reply filed on 
Oct 24, 2005 is acknowledged. 

Information Disclosure Statement 
The PTO 1448 filed on May 26, 2004 listed Document PG-Publication 
2003/0096503 by Hackel et al. This document is not by Hackel. However, 
2002/0096503 is by Hackel et al. both were considered by the examiner. 

Drawings 

1 . The drawings are objected to as failing to comply with 37 CFR 1 .84(p)(4) 
because reference characters "301" and "304" have both been used to designate "pre- 
amplifier". Corrected drawing sheets in compliance with 37 CFR 1.121(d) are required 
in reply to the Office action to avoid abandonment of the application. Any amended 
replacement drawing sheet should include all of the figures appearing on the immediate 
prior version of the sheet, even if only one figure is being amended. Each drawing sheet 
submitted after the filing date of an application must be labeled in the top margin as 
either "Replacement Sheet" or "New Sheet" pursuant to 37 CFR 1.121(d). If the 
changes are not accepted by the examiner, the applicant will be notified and informed of 
any required corrective action in the next Office action. The objection to the drawings 
will not be held in abeyance. 

2. The drawings are objected to as failing to comply with 37 CFR 1 .84(p)(5) 
because they do not include the following reference sign(s) mentioned in the 
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description: "master oscillator 200". Corrected drawing sheets in compliance with 37 CFR 
1.121(d) are required in reply to the Office action to avoid abandonment of the 
application. Any amended replacement drawing sheet should include all of the figures 
appearing on the immediate prior version of the sheet, even if only one figure is being 
amended. Each drawing sheet submitted after the filing date of an application must be 
labeled in the top margin as either "Replacement Sheet" or "New Sheet" pursuant to 37 
CFR 1 .121(d). If the changes are not accepted by the examiner, the applicant will be 
notified and informed of any required corrective action in the next Office action. The 
objection to the drawings will not be held in abeyance. 

Claim Objections 

3. Applicant is advised that should claim 38 be found allowable, claim 41 will be 
objected to under 37 CFR 1.75 as being a substantial duplicate thereof. When two 
claims in an application are duplicates or else are so close in content that they both 
cover the same thing, despite a slight difference in wording, it is proper after allowing 
one claim to object to the other as being a substantial duplicate of the allowed claim. 
See MPEP § 706.03(k). 

Note on Reference Citation 
With non-patent literature the examiner is using the subject heading and 
numbering the paragraphs based on the subject headings. Starting at one after each 
heading. The line numbers also start at one with each paragraph. Paragraph and line 
numbers for non-patent literature do not restart at the beginning of each page. Patent 
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literature is cited using the standard format. The examiner also is including some of the 
figures from the references with emphasis added for clarity and convenience. 

Claim Rejections • 35 USC § 102 

4. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

5. Claims 1-4, 6-15, 20, 22-30, 35, and 38-41 are rejected under 35 U.S.C. 102(b) 
as being disclosed by Dane et al. ("Design and Operation of a 150 W Near Diffraction- 
Limited Laser Amplifier with SBS Wavefront Correction". IEE Journal of Quantum 
Electronics. Pg 148-163. Vol 31. No. 1. Jan. 1995) 

As for claim 1 , Dane discloses in figure 1 , shown below, A method of operating a 
laser to obtain an output pulse of laser radiation having a single wavelength (see pg 150 
II Optical Architecture: D. Single Frequency Oscillator, 1 st paragraph, lines 24-26 "The 
low power single frequency flux..."), the laser including a resonator (the resonator is 
being interpreted as being bound by the mirrors shown in the fig 1 shown below, labeled 
as resonator, it should be noted that a resonator only need only to have a characteristic 
frequency thought out), a gain medium (labeled gain medium in fig 1 shown below, and 
supported on page 150 II. Optical Architecture. 1 st Paragraph lines 1-2) positioned 
inside the resonator and a pump source (see description of fig 5, a flash lamp is 
interpreted as a pump source), the method comprising: inducing an intracavity loss into 
the resonator (There is a loss in the resonator because it is no output a beam during the 
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buildup stage), the loss being an amount that prevents oscillation during a time that 
energy from the pump source is being stored in the gain medium (see pg 151 II Optical 
Architecture: D. Single Frequency Oscillator, 2 nd paragraph, lines 1-3, if there is no 
oscillation then there is a loss); building up gain with energy from the pump source in 
the gain medium until formation of a single-frequency relaxation oscillation pulse in the 
resonator (see pg 150 II Optical Architecture: D. Single Frequency Oscillator, 1 st 
paragraph, line19-26); and reducing the intracavity loss induced in the resonator upon 
the detection of the relaxation oscillation pulse so that built-up gain stored in the gain 
medium is output from the resonator as a output pulse at the single frequency (see pg 
150 II Optical Architecture: D. Single Frequency Oscillator, 1 st paragraph, lines 21-26). 

As for claim 2, Dane discloses, " It <the gain medium> is composed of the 
neodymium (Nd) doped phosphate glass..." (Pg 151 III. Amplifier Design: A. Amplifier Slab, 
1 st paragraph, lines 3-4). 

As for claim 3 and 4, Dane discloses in figure 5, shown below, wherein said 
pump source comprises a source of optical energy (see description of figure 5). A flash 
lamp is a source of optical energy. 

As for claim 6, Dane discloses, " The intracavity power is monitored by the leakage 
through the high reflectivity (HR) mirror and when it peaks in a weak relaxation oscillation, the 
Q-switch is opened. " (Pg 150, II. Optical Architecture: D. Single Frequency Oscillator, 1 st 
Paragraph lines 21-24) 

As for claim 7, Dane discloses, "When the Pockels cell voltage is switched back to 
zero, the injected pulse makes one more ring pass in s-polarization, corresponding to two more 
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gain passes. The cell is therefore not required to transmit the fully amplified output pulse 
energy.... The amplified output pulse exits the system... " (Pg 150, II. Optical Architecture: B. 
Unidirectional Uncorrected Operation, 1 st Paragraph lines 24-29) 

As for claim 8, Dane discloses in figure 15b shown below, a ring laser that 
generates a plurality of output pulses having substantially constant pulse amplitude and 
pulse width by repeating said inducing, building up and reducing steps. The examiner 
wishes to point out that this is shown because fig 15b is well defined. If the pulses were 
not substantially constant in amplitude or in pulse width they would not form a well- 
defined graph when superimposed. 

As for claim 9, Dane discloses in fig. 1, shown below, a laser that has an output 
pulse with a single wavelength, a resonator a gain medium, a pump resource, a means 
to induce intracavity loss, and able to output the pulse. Dane further discloses, in fig 
15a, also shown below, the output pulse has a pulse width of less than 30 
nanoseconds, full-width half-maximum. 

As for claim 10, Dane discloses, in figure 1 , wherein the resonator includes an 
output coupler having a controllable reflectivity (a polarizer, labeled as a polarizing 
beam splitter in fig. 1), and includes controlling the reflectivity (through polarization 
through the Pockels cell, labeled as Pockels cell in fig 1) of output coupler to establish a 
desired pulse width. 

As for claim 11, Dane further discloses, in figure 1, the resonator includes an 
output coupler comprising a polarizing beam splitter (labeled as polarizing beam splitter 
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in figure 1), and includes controlling the reflectivity (through a Pockels cell to a polarizer) 
of output coupler by controlling polarization inside the resonator. 

As for claim 12, Dane discloses in fig. 1, shown below, the resonator includes an 
output coupler comprising a polarizing beam splitter, and said inducing intracavity loss 
includes setting an amount of intracavity light that is transmitted by the polarizing beam 
splitter. 

As for claim 13, Dane discloses in fig. 1, shown below, the resonator includes an 
output coupler comprising a polarizing beam splitter, and said inducing intracavity loss 
includes inserting a polarization rotation element (a Pockels cell) in the resonator to set 
an amount of light that is transmitted by the polarizing beam splitter. 

As for claim 14, Dane discloses in fig. 1, shown below, the resonator includes an 
electronically controlled Pockels cell, and the resonator includes an output coupler 
comprising a polarizing beam splitter, and including controlling the reflectivity of output 
coupler by controlling polarization inside the resonator using the Pockels cell. 

As for claim 15, Dane discloses in fig. 1, shown below, the resonator includes an 
electronically controlled Pockels cell (see pg 150, II. Optical Architecture: C. Operation 
With an SBS Conjugator, 1 st Paragraph lines 16-19), and the resonator includes an 
output coupler comprising a polarizing beam splitter (labeled as polarizing beam splitter 
in fig 1), and including controlling the reflectivity of output coupler by controlling 
polarization inside the resonator using the Pockels cell (see pg 150, II. Optical 
Architecture: C. Operation With an SBS Conjugator, 1 st Paragraph lines 16-19). 
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As for claim 20, Dane discloses in Fig. 1, shown below, wherein the resonator 
comprises a ring having an odd number of reflectors. The figure shows a resonator with 
7 reflectors, numbering added to show how the Examiner is counting the reflectors. 

As for claim 22, Dane discloses in Fig. 1 , shown below, A laser system, 
comprising: a laser resonator (shown as resonator in fig 1 below), comprising an output 
coupler (labeled as a polarizing beam splitter); a Q-switch (labeled as a Pockels cell in 
fig 1) in the resonator; a gain medium (labeled gain medium in fig 1 shown below, and 
supported on page 150 II. Optical Architecture. 1 st Paragraph lines 1-2) in the resonator; 
a source of energy (see description of fig 5, a flash lamp is interpreted as a source of 
energy), coupled with the gain medium, to pump the gain medium (see figure 5, shown 
below); a detector (Pg 150, II. Optical Architecture: D. Single Frequency Oscillator, 1 st 
Paragraph, lines 21-23, which reads, "The intracavity power is monitored by the leakage 
through the high reflectivity (HR) mirror... "), coupled with the resonator, to detect 
oscillation energy in the resonator; and a controller, coupled to the source of energy, the 
Q-switch and the detector, to set conditions inducing loss in the resonator at a level 
allowing build up of gain in the gain medium to produce a relaxation oscillation pulse, 
and to decrease loss resonator using the Q-switch in response to detection of the 
relaxation oscillation pulse, so that an output pulse having a single frequency is 
generated (described by Dane on Pg 150, II. Optical Architecture: D. Single Frequency 
Oscillator, 1 st Paragraph, lines 21-24, which reads "The intracavity power is monitored by 
the leakage through the high reflectivity (HR) mirror and when it peaks in a weak relaxation 
oscillation, the Q-switch is opened. ") 
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As for claim 23, Dane discloses in fig. 1, output coupler comprises a controllable 
output coupler (in fig 1 it comprises a polarizer, labeled as polarizing beam splitter, and 
a Pockels cell, labeled as a Pockels cell), and the controller increases reflectivity of the 
output coupler (through polarization rotation, described on Pg 150, II. Optical 
Architecture: C. Operation With an SBS Conjugator, 1 st Paragraph, lines 13-19, "The 
<half wave> voltage is applied to the Pockels cell as the injected seed pulse is transmitted into 
the ring, canceling its passive 90 rotation ... the Pockels cell voltage is switched back to zero ... 
and is transmitted through the input polarizing beam splitter.") while decreasing loss in the 
resonator. 

As for claim 24, Dane discloses in fig. 1, shown below, said output coupler 
comprises a polarizing beam splitter (labeled as polarizing beam splitter in fig 1). 

As for claim 25, Dane discloses, "By placing a frequency selective element such as an 
etalon in the cavity, this long build up time and the corresponding many passes through the 
etalon results in single longitudinal mode oscillation " (Pg 1 50, II. Optical Architecture: D. 
Single Frequency Oscillator, 1 st Paragraph, lines 18-21) 

As for claim 26, see claim 25. The Examiner wishes to point out that a set does 
not necessitate having more than one. 

As for claim 27, Dane discloses in fig. 1, shown below, wherein the Q-switch 
comprises a Pockels cell (labeled as a Pockels cell in fig 1), and the output coupler 
comprises a polarizing beam splitter (labeled as a polarizing beam splitter in fig 1). 
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As for claim 28, Dane discloses, "The 1053 nm transition in Nd:YLF closely matches 
the fluorescence curve peak in the Nd doped phosphate glass used in this amplifier system. "(Pg 
150, II. Optical Architecture: D. Single Frequency Oscillator, 1 st Paragraph, lines 1-3) 

As for claim 29, Dane discloses in figure 5, shown below, the pump source 
comprises a source of optical energy (see description of fig. 5). The Examiner wishes 
to point out that a flashlamp is optical energy. 

As for claim 30, Dane discloses in figure 5, shown below, pump source 
comprises a flashlamp (see description of fig 5). 

As for claim 35, Dane discloses in Fig. 1 , shown below, wherein the resonator is 
arranged as an optical ring having an odd number of reflectors. The figure shows a 
resonator with 7 reflectors, numbering added to show how the Examiner is counting the 
reflectors. 

As for claim 38, Dane discloses in Fig. 1 , shown below, wherein the output 
coupler comprises a polarizing beam splitter (labeled as a polarizing beam splitter), and 
including a polarization rotation element (a Pockels cell, labeled as Pockels cell in the 
figure) in the resonator to set an amount of light that is transmitted by the polarizing 
beam splitter during build up of gain (see pg 151 II Optical Architecture: D. Single 
Frequency Oscillator, 2 nd paragraph, lines 3-6). 

As for claim 39, Dane discloses in Fig. 1 , the output coupler comprises an output 
coupler having an adjustable reflectivity (through a Pockels cell, labeled as a Pockels 
Cell, to a polarizer, labeled as a polarizing beam splitter), and the controller sets an 
adjustable reflectivity of the output coupler to establish a pulse width. 
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As for claim 40, Dane discloses in Fig. 1, shown below, wherein the Q-switch 
comprises a Pockels cell, and the output coupler comprises a polarizing beam splitter, 
and the controller applies an adjustable voltage to the Pockels cell when reducing loss 
in the resonator, the adjustable voltage establishing an amount of reflectivity of the 
output coupler to establish a pulse width. Dane further discloses, "When the Pockels cell 
voltage is switched back to zero, the injected pulse makes one more ring pass in s-polarization, 
corresponding to two more gain passes. The cell is therefore not required to transmit the fully 
amplified output pulse energy.... The amplified output pulse exits the system... " (Pg 150, II. 
Optical Architecture: B. Unidirectional Uncorrected Operation, 1 st Paragraph) 

As for claim 41 , see claim 38. 

Claim Rejections • 35 USC § 103 

6. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

7. Claims 5 and 31 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Dane et al. ("Design and Operation of a 150 W Near Diffraction-Limited Laser Amplifier 
with SBS Wavefront Correction") in view of Sokol (US 6,384,368). 

As for claim 5, Dane discloses all that pertains to claim 1 . However Dane does 
not disclose using a pump source comprising of a laser diode. Sokol discloses "there is 
a 100 to 1000 fold increase in laser processing cycles realized a diode laser pump over traditional 
flashlamp pumping." (Column 4 lines 15-17). Therefore it would have been obvious to 
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one of ordinary skill in the art at the time of the invention to use a laser diode pump in 
Dane's ring laser to increase the life span of the pump source. 

As for claim 31 , Dane discloses all that pertains to claim 22. However Dane 
does not disclose using a pump source comprising of a laser diode. Sokol discloses 
"there is a 100 to 1000 fold increase in laser processing cycles realized a diode laser pump over 
traditional flashlamp pumping." (Column 4 lines 15-17). Therefore it would have been 
obvious to one of ordinary skill in the art at the time of the invention to use a laser diode 
pump in Dane's ring laser to increase the life span of the pump source. 
8. Claims 16, 17, 18, 32, and 33 rejected under 35 U.S.C. 103(a) as being 
unpatentable over Dane et al. ("Design and Operation of a 150 W Near Diffraction- 
Limited Laser Amplifier with SBS Wavefront Correction") in view of Ammann et al. (US 
3,836,866). 

As for claim 18, Dane discloses all that pertains to claim 1, as shown above. 
However Dane does not disclose using the onset to send the signal to the Q-Switch. 
Ammann discloses, "In general, however, there are pulse to pulse variations in the buildup time 
due to laser mirror vibrations, pump lamp intensity fluctuations, etc. In accordance with this 
invention, we circumvent the instability problem by detecting the onset of relaxation oscillations 
and using this to trigger the opening of the Q-switch. " (Column 1 line 68 - Column 2 line 6). 
Therefore it would have been obvious to one of ordinary skill in the art at the time of the 
invention to use the detection onset of a relaxation pulse to send a signal to the Q- 
switch of Dane's ring laser. 
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As for claim 16 and 17, Dane in view of Ammann disclose detecting an onset of 
an oscillation pulse, as shown for claim 18. They do not disclose the value, i.e. a 
percentage of the oscillation peak power, at which an onset of an oscillation pulse is 
detected. It would have been obvious to one of ordinary skill in the art at the time of the 
invention to set the level of detection for the onset to less than 5% or to less than 1 % of 
the peak power, since it has been held that where the general conditions of a claim are 
disclosed in the prior art, discovering the optimum or working ranges involves only 
routine skill in the art. In re Allen 105 USPQ 233. 

As for claim 32, Dane discloses all that pertains to claim 22, as shown above. 
However Dane does not disclose detecting the onset to send the signal to the Q-Switch. 
Ammann discloses, "In general, however, there are pulse to pulse variations in the buildup time 
due to laser mirror vibrations, pump lamp intensity fluctuations, etc. In accordance with this 
invention, we circumvent the instability problem by detecting the onset of relaxation oscillations 
and using this to trigger the opening of the Q-switch. " (Column 1 line 68 - Column 2 line 6). 
Therefore it would have been obvious to one of ordinary skill in the art at the time of the 
invention to use the detection onset of a relaxation pulse to send a signal to the Q- 
switch of Dane's ring laser. 

As for claim 33, Dane discloses all that pertains to claim 22, as shown above. 
However Dane does not disclose detecting the onset to send the signal to the Q-Switch. 
Ammann discloses, "In general, however, there are pulse to pulse variations in the buildup time 
due to laser mirror vibrations, pump lamp intensity fluctuations, etc. In accordance with this 
invention, we circumvent the instability problem by detecting the onset of relaxation oscillations 
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and using this to trigger the opening of the Q-switch. " (Column 1 line 68 - Column 2 line 6). 
Therefore it would have been obvious to one of ordinary skill in the art at the time of the 
invention to use the detection onset of a relaxation pulse to send a signal to the Q- 
switch of Dane's ring laser. 

9. Claims 19 and 37 rejected under 35 U.S.C. 103(a) as being unpatentable over 
Dane et al. ("Design and Operation of a 150 W Near Diffraction-Limited Laser Amplifier 
with SBS Wavefront Correction") in view of Lee et al. (US 4,803,694). 

As for claim 19, Dane discloses all that pertains to claim 1, as shown above. 
However Dane does not disclose using an aperture within the apparatus to allow a 
single transverse mode. Lee discloses, "To operate lasers in the fundamental (single) mode 
(i.e. TEM.sub.OO or Gaussian mode), an aperture is usually formed in the resonator to prevent 
oscillations of higher-order modes." (Column 1 lines 26-29). Therefore it would have been 
obvious to one of ordinary skill in the art at the time of the invention to use an aperture 
that allows a single transverse mode in Dane's ring laser to prevent higher-order mode 
oscillations. 

As for claim 37, Dane discloses all that pertains to claim 22, as shown above. 
However Dane does not disclose using a transverse mode-limiting aperture. Lee 
discloses, "To operate lasers in the fundamental (single) mode (i.e. TEM.sub.OO or Gaussian 
mode), an aperture is usually formed in the resonator to prevent oscillations of higher-order 
modes." (Column 1 lines 26-29). Therefore it would have been obvious to one of 
ordinary skill in the art at the time of the invention to use an aperture that allows a single 
transverse mode in Dane's ring laser to prevent higher-order mode oscillations. 
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10. Claims 21 and 34 rejected under 35 U.S.C. 103(a) as being unpatentable over 
Dane et al. ("Design and Operation of a 150 W Near Diffraction-Limited Laser Amplifier 
with SBS Wavefront Correction") in view of Smith et al. (US 6,282,224). 

As for claim 21 , Dane discloses all that pertains to claim 1 , as shown above. 
However Dane does not disclose using components acting as an optical diode. Smith 
discloses "...it is difficult and inefficient to combine the two <beams traveling in opposite 
directions> to obtain the full power of the laser and to use only one direction output is to waste a 
substantial portion of the developed laser energy. To combat this a magnetic controller or 
Faraday rotator or other form of optical diode may be used. " (Column 6 lines 17-22). 
Therefore it would have been obvious at the time of the invention to one of ordinary skill 
to use a Faraday rotator which acts as an optical diode to Danes ring laser to not waste 
the pumping energy. 

As for claim 34, Dane discloses all that pertains to claim 22, as shown above. 
However Dane does not disclose using components acting as an optical diode. Smith 
discloses "...it is difficult and inefficient to combine the two <beams traveling in opposite 
directions> to obtain the full power of the laser and to use only one direction output is to waste a 
substantial portion of the developed laser energy. To combat this a magnetic controller or 
Faraday rotator or other form of optical diode may be used. " (Column 6 lines 17-22). 
Therefore it would have been obvious at the time of the invention to one of ordinary skill 
to use a Faraday rotator which acts as an optical diode to Danes ring laser to not waste 
the pumping energy. 
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1 1 . Claim 36 is rejected under 35 U.S.C. 1 03(a) as being unpatentable over Dane et 
al. ("Design and Operation of a 150 W Near Diffraction-Limited Laser Amplifier with SBS 
Wavefront Correction") in view of Caprara et al. (US 6,198,756). Dane discloses all that 
pertains to claim 22. However, Dane does not disclose adjusting the length of the 
optical ring. Caprara discloses "Mirror 84 is driven by a piezoelectric driver 90 or the like to 
maintain ring-resonator 82 in a resonant condition for radiation S by actively adjusting the path 
length for radiation S in the ring-resonator." (Column 8 lines 1-4). Therefore it would have 
been obvious to one of ordinary skill in the art at the time of the invention to use a 
piezoelectric driver for adjusting the ring length to maintain a resonant condition. The 
Examiner wishes to point out that if one of the mirrors were driven by a driver; that 
would change the angle of reflection on that mirror. 

12. Claim 42 is rejected under 35 U.S.C. 103(a) as being unpatentable over Dane et 
al. ("Design and Operation of a 150 W Near Diffraction-Limited Laser Amplifier with SBS 
Wavefront Correction") in view of Smith et al. (US 6,282,224) and Ammann et al. (US 
6,282,224). Dane discloses, In figure 1 shown below, A laser system, comprising: a 
laser resonator (emphasis added on figure 1 to show what the examiner is considering 

a resonator, it should be noted that a resonator only need only to have a characteristic 
frequency thought out) arranged as an optical ring (in fig 1 the shape is an optical ring, it 
uses the same path and direction for multiple passes), comprising a polarizer (labeled 
as a Pockels cell) and a polarizing beam splitter (labeled as polarizing beam splitter in 
the fig.) arranged as an output coupler; a Pockels cell (labeled as Pockels cell in the 
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fig.) in the resonator; a gain medium in the resonator(labeled gain medium in fig 1 
shown below, and supported on page 150 II. Optical Architecture. 1 st Paragraph lines 1- 
2); a source of energy (see description of fig 5, a flash lamp is interpreted as a source of 
energy), coupled with the gain medium, to pump the gain medium (see description of fig 
5, a flash lamp is interpreted as a pump source); a detector (Pg 150, II. Optical 
Architecture: D. Single Frequency Oscillator, 1 st Paragraph, lines 21-23, which reads, 
"The intracavity power is monitored by the leakage through the high reflectivity (HR) mirror. . . 
"), coupled with the resonator, to detect oscillation energy in the resonator; and a 
controller, coupled to the source of energy, the Pockels cell (labeled as Pockels cell in 
fig 1) and the detector, to set conditions inducing loss in the resonator at a level allowing 
build up of gain in the gain medium to produce a relaxation oscillation pulse, and 
conditions decreasing loss resonator using the Pockels cell in response (described by 
Dane on Pg 150, II. Optical Architecture: D. Single Frequency Oscillator, 1 st Paragraph, 
lines 21-24, which reads " The intracavity power is monitored by the leakage through the high 
reflectivity (HR) mirror and when it peaks in a weak relaxation oscillation, the Q-switch is 
opened. "), so that an, and applying an adjustable voltage to the Pockels cell to adjust 
polarization within the resonator and thereby reflectivity of the polarizing beam splitter 
arranged as the output coupler (see pg 150, II. Optical Architecture: C. Operation With 
an SBS Conjugator, 1 st Paragraph lines 16-19), to set a pulse width during said 
conditions decreasing loss. Dane further discloses," By placing a frequency selective 
element such as an etalon in the cavity, this long build up time and the corresponding many 
passes through the etalon results in single longitudinal mode oscillation " (Pg 1 50, II. Optical 
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Architecture: D. Single Frequency Oscillator, 1 st Paragraph lines 18-21). However Dane 
does not disclose detecting the onset of the relaxation oscillation or the use of an optical 
diode in the resonator. Ammann discloses, "In general, however, there are pulse to pulse 
variations in the buildup time due to laser mirror vibrations, pump lamp intensity fluctuations, 
etc. In accordance with this invention, we circumvent the instability problem by detecting the 
onset of relaxation oscillations and using this to trigger the opening of the Q-switch. " (Column 
1 line 68 - Column 2 line 6). Therefore it would have been obvious to one of ordinary 
skill in the art at the time of the invention to use the detection onset of a relaxation pulse 
to send a signal to the Q-switch of Dane's ring laser. Smith discloses "...it is difficult and 
inefficient to combine the two <beams traveling in opposite directions> to obtain the full power 
of the laser and to use only one direction output is to waste a substantial portion of the developed 
laser energy. To combat this a magnetic controller or Faraday rotator or other form of optical 
diode may be used. " (Column 6 lines 17-22). Therefore it would have been obvious at 
the time of the invention to one of ordinary skill to use a Faraday rotator, which is as an 
optical diode, to Dane's and Amman's ring laser to not waste the pumping energy. 
13. Claim 43 is rejected under 35 U.S.C. 103(a) as being unpatentable over Dane et 
al. ("Design and Operation of a 1 50 W Near Diffraction-Limited Laser Amplifier with SBS 
Wavefront Correction") in view of Smith et al. (US 6,282,224). Dane discloses, in figure 
1, shown below, a method of operating a laser to obtain an output pulse of laser 
radiation having a single wavelength, the laser including a resonator arranged as an 
optical ring (in fig 1 the shape is an optical ring, it uses the same path and direction for 
multiple passes), a gain medium (labeled gain medium in fig 1 shown below, and 
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supported on page 150 II. Optical Architecture. 1 st Paragraph lines 1-2) positioned 
inside the resonator and a pump source, the method comprising: using a polarizing 
beam splitter (labeled as polarizing beam splitter in fig 1) as an output coupler; setting 
polarization inside the resonator to induce an intracavity loss into the resonator (There 
is a loss in the resonator because it is no output a beam during the buildup stage), the 
loss being an amount that prevents oscillation during a time that energy from the pump 
source is being stored in the gain medium (see pg 151 II Optical Architecture: D. Single 
Frequency Oscillator, 2 nd paragraph, lines 1-3, if there is no oscillation then there is a 
loss); building up gain with energy from the pump source in the gain medium until 
formation of a single-frequency relaxation oscillation pulse in the resonator (see pg 150 
II Optical Architecture: D. Single Frequency Oscillator, 1 st paragraph, line19-26); and 
changing polarization inside the resonator to reduce the intracavity loss induced in the 
resonator and to set a reflectivity of the polarizing beam splitter upon the detection of 
the relaxation oscillation pulse so that built-up gain stored in the gain medium is output 
from the resonator as a output pulse at the single frequency having a pulse width 
determined by the changed polarization (described on Pg 150, II. Optical Architecture: 
C. Operation With an SBS Conjugator, 1 st Paragraph, lines 13-19, "The <half wave> 
voltage is applied to the Pockels cell as the injected seed pulse is transmitted into the ring, 
canceling its passive 90 rotation ... the Pockels cell voltage is switched back to zero . . . and is 
transmitted through the input polarizing beam splitter."). Dane further discloses, "By placing 
a frequency selective element such as an etalon in the cavity, this long build up time and the 
corresponding many passes through the etalon results in single longitudinal mode oscillation " 
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(Pg 150, II. Optical Architecture: D. Single Frequency Oscillator, 1 st Paragraph lines 18- 
21). However Dane does not disclose using an optical diode inside the ring. Ammann 
discloses, "In general, however, there are pulse to pulse variations in the buildup time due to 
laser mirror vibrations, pump lamp intensity fluctuations, etc. In accordance with this invention, 
we circumvent the instability problem by detecting the onset of relaxation oscillations and using 
this to trigger the opening of the Q-switch. " (Column 1 line 68 - Column 2 line 6). 
Therefore it would have been obvious to one of ordinary skill in the art at the time of the 
invention to use the detection onset of a relaxation pulse to send a signal to the Q- 
switch of Dane's ring laser. Smith discloses "...it is difficult and inefficient to combine the 
two <beams traveling in opposite directions> to obtain the full power of the laser and to use only 
one direction output is to waste a substantial portion of the developed laser energy. To combat 
this a magnetic controller or Faraday rotator or other form of optical diode may be used. " 
(Column 6 lines 17-22). Therefore it would have been obvious at the time of the 
invention to one of ordinary skill to use a Faraday rotator, which is as an optical diode, 
to Dane's and Amman's ring laser to not waste the pumping energy. 
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Fig. 5. A schematic illustration of the amplifier head design. The diffuse 
flashlarap reflectors are shaped from solid pieces of Spectralon™ and the 
Ndrglass slab is cooled by 3 1/s water flow through 2.5 mm channels on each 
side of the slab. 
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Fig. 15. The plot of (a) a single temporal waveform as well as (b) thai of 1800 superimposed waveforms collected at 4 Hz. The overlaid pulses were 
accumulated in the infinite persistence mode of a digital storage oscilloscope. 

14. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. The Examiner believes that several of the claims in the present 
application could have been rejected under 102(b) or 103(a) in view of Miller et al. (US 
5,285,310). The Examiner suggests that the applicant consider this reference when 
amending the claims. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jeffrey D. Lane whose telephone number is (571) 272- 
1676. The examiner can normally be reached on Monday thru Friday 8:30 to 5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Minsun Harvey can be reached on (571) 272-1835. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). flh / A/K-Q 0 ^ 
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